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but  it  could  only  bo  obtained  by  reagents  known  to  disrupt  the  spore  coat 

a  fluorescence  assay  for  determining  the  hydrolysis  product 
of  those  enzymes  which  will  help  future  work  in  this  areaJ/  Results 
indicated  the  presence  of  a  third  spore-lytic  enzyme  associated  with  the 
wall  of  the  organism.  It's  role  and  function  is  unknown 
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Brief  Statement  of  the  Problem 

For  many  years  there  has  been  an  active  interest  in  the  research 
community  on  the  mechanism  by  which  bacterial  spores  germinate.  Although 
the  chemical  stimuli  (e.g.  nutrients)  which  stimulate  this  process  have 
been  known  for  many  years  an  understanding  of  the  biochemical  process  has 
been  elusive.  While  most  researchers  by  far  have  used  aerobic  spores 
(Bacillus)  we  have  chosen  an  anaerobic  model  (Clostridium) .  This  is 
because  this  (1)  genus  has  been  neglected  (due  to  difficulty  in  obtaining 
sufficient  working  amounts)  and  (2)  ore  species,  C.  perfri ngens ,  has  an 
important  role  in  food-borne  illness  where  large  numbers  of  people  are 
served  a  common  meal  as  one  encounters  in  military  feeding  situations. 

We  have  been  working  with  this  species. 

The  structure  of  the  spore  backbone  requires  that  a  lytic  enzyme  be 
activated  during  germination  in  order  to  allow  the  core  protoplast  to 
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be  released  and  resume  vegetative  cell  growth.  The  question  we  sought 
to  answer  is  what  role  do  spore-lytic  inzymes  play  in  the  germination 
process  of  this  organism.  What  is  the  nature  of  such  enzymes,  their 
location,  properties,  modes  of  action,  method  of  activation,  etc. 

From  our  previous  work  we  were  aware  of  the  exi stance  of  two  such 
enzymes  from  iC,  perfringens  which  could  cause  the  germination  of  its 
own  spores.  One  was  excreted  by  the  vegetative  cell  (Initiation  Protein), 
the  other  associated  with  the  spore  itself  (spore-associated  spore-lytic 
enzyme ) . 

4.  Summary  of  Results 
a.  Spore-Associated  Spore-lytic  Enzyme 

We  found  that  the  spores  C,  perfringens  contain  at  least  two  spore- 
lytic  enzymes  which  are  active  in  hydrolyzing  cortical  peptidogyl can. 

One  enzyme  was  purified  1800-fold  and  has  a  molecular  weight  of  17,400. 

Two  protein  bands  were  apparent  after  sodium  dodecyl  sulfate  - 
polyacrylamide  gel  electrophoresis.  The  isolated  enzyme  was  investigated 


for  response  to  temperature,  pH,  ionic  strength  and  enzyme  inhibitors. 
A  second  enzyme  differing  from  the  first  in  apparent  molecular  weight 
(29,800)  as  determined  by  gel  exclusion  chromatography,  and  also  in 
its  pH  optimum  and  activity  on  cortical  substrate,  was  also  isolated, 
although  not  purified  to  the  same  extent,  both  enzyi  ms  ate  associated 
with  the  coat  protein  ley  rs 
b.  Initiation  Protein  (IP) 

Our  main  effort  was  as  oci  a  t'-cl  IP  lv  it  ,n  <•,.!  the  pm  i  >  ie.it  ion  pi  ti¬ 
er  dure  by  o  wing  batch  ieti  exch  nr,  <  hr--  •  i  >•  ,t  •  ,  I-./  '  >|  low  d  by  gel 
perlite  at  ion  c  lire;  ,  a  togi  uphy.  Iliis  i..r.  !i-  .  ■  ■  ■  ■  .  d  !  ,  I  v.’i  nv,  1  apa  t  i  8 

chroma  Lrg.v.;  iiy..  Th  p t  ( ; _ •  •  I ■ . •  ■  .  .  n  !  put  i  f  i  c  a  t  ton 

wi  I  h  a  47 .  i  <’cu very  of  IP.  Ij*.  in*;  v  >  i  u.  ,  1  :  i  i ■ 1  ■  no  I  <  .n,, eg. i U  H 


JL.  >-  A  A'm 


compounds  of  different  hexoses  we  have  shown  that  IP  is  not  a 
N-acetylmuramidase  (lysozyme)  or  an  N-acetylglucosaminidase.  The 
IP  released  free  amino  groups  from  its  substrate  (cortical  fragments). 
Further  analyses  indicated  that  this  was  due  to  the  release  of 
N-terniinal  alanine.  The  IP  is  therefore  an  amidase.  In  order  to 
determine  the  molecular  weight  of  the  hydrolysis  product  of  IP  we 
developed  a  procedure  of  fluorescent-labeling  of  the  cortex.  After 
IP  action  soluble  fluorescent  products  are  measured  using  a 
fluorometer.  Near  the  end  of  the  contract  period  efforts  were 
underway  to  measure  the  size  of  the  fluorescent  reaction  products, 
c.  Other  Spore-Lytic  Enzyme 

In  addition  to  the  spore-lytic  enzymes  mentioned  above  we  have  found 
an  additional  intracellular  one.  Our  results  indicate  it  is  weakly 
bound  to  the  cell  wall  since  neither  detergent  nor  high  salt  showed 
significant  increase  in  enzyme  yield  over  low  salt  buffer  extraction, 
The  enzyme  was  partially  purified  and  has  an  apparent  molecular 
weight  of  100,000.  Included  in  our  future  efforts  will  be  attempts 
to  characterize  this  enzyme.  At  present  its  role  is  unknown. 
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